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@ Construction in the form of a shed or hangar with a pneumatic supporting structure. 

(5j) A constmction in the fonn of a siied or hangar 
for the protection and maintenance of aircraft 
and similar, comprises a pneumatic supporting 
structure having a plurality of supporting 
arches (3) consisting of inflatable tubular mem- 
bers connected together by means of connect- 
ing members (5). 
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The Invention refates to a construction in the form 
of a hangar or shad for the protection of aircraft or 
similar and for their maintenance or for the storage of 
goods or other items. 

It is frequently necessary to use aircraft, such as 
airplanes or helicopters, in areas without housing 
structures for the protection of the aircraft and for the 
perfbmnance of the maintenance operations. This 
occurs, for example, in the case of operations in areas 
that have had natural disasters or similar. It is fre- 
quently the case that these areas are excessively 
remote from structures suitable for the accommo- 
dation of the aircraft and are not conveniently equip- 
ped for the performance of maintenance operations. 

The object of the invention is the provision of a 
construction of the type mentioned above which may 
easily be assembled and dismantled in a short time 
and without the necessity of civil engineering work 
such as the provision of foundations or similar, thus 
enabling the construction to be erected even in areas 
lacking in infrastructure and with a small amount of 
manpower. The object of the invention also includes 
the provision of a light structure which may easily be 
dismantled and may also be transported by means of 
helicopters. 

These and other objects and advantages, which 
will appear evident to experts in this field from the 
reading of the following text, are attained with a con- 
struction in the form of a shed or hangar for the pro- 
tection and maintenance of aircraft and similar, 
comprising a pneumatic supporting structure having a 
plurality of supporting arches consisting of inflatable 
tubular members connected together in the longitudi- 
nal direction by means of connecting members which 
may also be pneumatic and Inflatable. By using 
pneumatic inflatable connecting members it is poss- 
ible to obtain high resistance to external loads such as 
wind, snow and simitar. Additionally, by using a com- 
pletely pneumatic skeleton it is possible to raise and 
assemble the whole stmcture more easily. 

A covering sheet may be disposed above the 
pneumatic supporting structure and if necessary a 
themially insulating sheet beneath it. This makes the 
structure waterproof and also, if necessary, thermally 
insulated. 

The structure may be appropriately accompanied 
by wind-bracing formed by a plurality of guys or stays 
anchored at one end to the arches of the pneumatic 
structure and at the other end to the ground by means 
of stakes or similar. 

The arches of the pneumatic structure may also 
be depressed arches, each accompanied by a hori- 
zontal stay or tie which in turn is connected to the 
wind-bracing system external to the stmcture with a 
special rigid stay inside the pneumatic column. These 
stays have the function of transferring the tensile 
stress from the tie or stay to the external wind-bracing 
guys. 



The connecting tubular members which connect 
the various arches of the structure in the longitudinal 
direction may be coupled to the corresponding arches 
by means of joints and also, if necessary, with a 
5 pneumatic connection, so that they may be inflated 
together with and simultaneously with the conre- 
sponding arches. 

In order to facilitate the transportation of the con- 
struction, the supporting structure may be divided into 
10 sections, each of which comprises one or more sup- 
porting arches and the associated tubular longitudinal 
connecting members, each section being pneumati- 
cally independent of the adjacent section or sections. 
Each section of the supporting structure may be 
f 5 associated with at least one safety valve to counter 
excess intemal pressure on (he structure, and the 
said valve may advantageously discharge to the out- 
side of the construction any excess pressure due to 
temperature variations. 
20 The supporting pneumatic structure may be 
associated with a system for monitoring and maintain- 
ing the intemal pressure of the members of the struc- 
ture, the said system comprising pressure sensing 
means and compressor means which have the func- 
25 tion of compensating for any pressure losses due to 
sudden temperature changes or other causes. 

Further advantageous characteristics of the 
structure according to the invention are indicated in 
the attached claims. 
30 The invention will be more cleariy understood by 
following the description and the attached drawing 
which shows a non-restrictive example of embodi- 
ment of the invention. In the drawing. 

Fig. 1 is an external perspective view of the con- 
35 struction according to the invention; 

Figs 2 and 3 are schematic front views of two 
examples of embodiment: 
Fig. 4 is a side view from IV-IV in Fig. 3; 
Fig. 5 is an enlargement of the detail relating to 
40 the system of connection between supporting 
arches and the pneumatic longitudinal connect- 
ing members; 

Fig. 6 is an enlargement of detail VI in Fig. 2; 
Fig. 7 shows the an-angement of the pre-tension- 
45 Ing base stays of the pneumatic arches; 

Fig. 8 shows a first embodiment of the means of 
joining two covering sheets; 
Fig. 9 is a local transverse section through IX-IX 
in Fig. 8; 

50 Fig. 10 shows a second embodiment of the 
means of joining two covering sheets; 
Fig. 1 1 is a local transverse section through XI-XI 
in Fig. 10; 

Fig. 12 shows a system of anchoring the covering 
65 sheet to the ground; and 

Figs 13 through 15 show-a-wind- bracing system 
for the front walls. 

The construction, indicated in general by 1 , has a 



2 



3 



EP 0 494 053 A1 



4 



supporting structure formed by a plurality of arches 3. 
each of which Is formed by a pneumatic tubular mem- 
ber of suitable section. The various arches 3 fomrted 
by the pneumatic tubular members are connected 
together by means of tubular connecting members 5 5 
disposed at suitable points along the length of the 
arches. In the example of embodiment shown In the 
attached drawing, there are disposed at intervals be- 
tween two consecutive arches three tubular connect- 
ing members 5, one central, at the top of the arch, and io 
two lateral. The tubular connecting members provide 
longitudinal wind- bracing for the structure. 

As shown in the enlargement In Fig. 5, each tubu- 
lar connecting member 5 is connected at its ends to 
the corresponding adjacent arches 3 by means of a is 
system of connecting joints 7, providing the mechani- 
cal connection. In addition to said joint system, the 
tubular connecting members 5 are pneumatically con- 
nected to the arches 3 by means of a line 9 which 
enables the arches 3 and the corresponding tubular 20 
connecting members 5 to be Inflated simultaneously. 
More particularly, the joint system comprises four 
joints 7. each of which has two studs 6, formed with 
eyes 6A, Integral with one of the members to be con- 
nected, and one stud 8. with an eye 8A. integral with 25 
the other of the two members to be connected. The 
connection is made with a screwed pivot 10. Each 
stud is welded or glued to the associated tubular 
member. 

As may be seen in Figs 2 and 3, the arches 3 of 30 
the pneumatic supporting structure may have various 
configurations. In particular. Fig. 2 shows a structure 
with a depressed arch, while Fig. 3 shows a structure 
with a raised arch. Wind-bracing elements, formed by 
guys, Indicated by 11 and 13 in the embodiment in Fig. 3S 
2 and by 15 and 17 in the embodiment In Fig. 3, are 
disposed on the outside of the arches. In the configu- 
ration in Fig. 2 with depressed arches, each arch 3 is 
accompanied by a horizontal tie or stay 19, which 
mechanically connects the ends of the arch at the 40 
point of attachment to the columns, and is anchored 
to the arch by means of studs 19A. The guys 1 1 of the 
extemal wind-bracing are anchored (by means of wel- 
ded studs 1 1 A) to the column part of the arches 3 so 
thatthey are aligned with stays 21 disposed within the 4S 
tubular members fomriing the con-espondlng arch 3, 
and are anchored to the Internal cylindrical wall of said 
tubular member at the points of attachment of the guy 
1 1 and of the tie 19 by means of studs 21A and 21B 
respectively, which are welded to the tubular walls. so 
The system of stays 11,21,19 thus fomns a sfructure 
capable of transferring to the ground the tensile stres- 
ses imposed on the system of stays 1 1 . 21 by external 
stresses, due for example to wind or snow. 

The embodiment In Fig. 3, having a non-depres- ss 
sed arch, has no tie 1 9 or internal stays 21 , since the 
shape of the arch enables the stresses due to acci- 
dental overloading to be transferred diractly to the 



base of the arch. 

In order to remove the stress at the junction of the 
voussoirs of the arches 3, a system of pre-tensloning 
of the arches may be provided. This system is shown 
schematically In Fig. 7. At the base of each arch ara 
provided stays 24, whose ends are anchored (by 
means of a system of studs or other system) to the 
bases of each arch 3. When the structure Is inflated, 
the arches are filled with air under pressure and the 
stays 24 are stressed, subjecting the conresponding 
arches 3 to a pre-tensioning flexural stress, with conv 
presslve forces on the intrados and tensile forces on 
the extrados. 

A covering sheet indicated by 25 in Fig. 1 is dis- 
posed above the supporting structure formed by the 
tubular members of the arches 3 and by the tubular 
connecting members 5. A second sheet 27 may be 
disposed beneath the supporting structure. The outer 
sheet 25 has the function of waterproofing the interior 
of the construction and the inner sheet 27 has the 
function of thermal insulation. A third sheet 29 may be 
disposed on the floor of the construction to form a bar- 
rier to rising damp from the soil and to cover the stays 
24. The sheets 25, 27 have apertures fonning win- 
dows 31 on the lateral surfaces of the construction. 
The bottom sheet or vault 29 may have apertures with 
suitable means of closure. These apertures have the 
function of exposing the underlying soli to enable air- 
craft to be connected to ground, thus discharging any 
electrostatic charges which may have accumulated 
on the aircraft. This may be necessary for reasons of 
safety, for example before refuelling operations on the 
aircraft. 

The bottom sheet 29 may be connected to the 
outer sheet 25, for example by means of sbips of Vel- 
cro® or other systems such as those in Figs 8 and 1 0. 

To permit easy packaging and easy transpor- 
tation of the various elements forming the structure 
according to the Invention, it Is specified that the sup- 
porting structure fomied by the arches 3 and by the 
tubular connecting members 5 should be capable of 
being dismantled into various sections, each of limited 
weight. For example, two sections may comprise two 
adjacent arches 3 and six tubular connecting menfv 
bers 5, while the other section comprises another two 
arches 3 and three tubular connecting members 5. 

The covering sheets may also advantageously be 
divided into a number of parts which may be connec- 
ted together at the time of assembly of the structure. 
Systems such as those shown in Figs 8 through 11 
may be used for the connection of a number of adja- 
cent parts of the sheet and to prevent water pene- 
tration at the joints. 

Figs 8 and 9 show a first embodiment of the join- 
ing means. 25A and 25B Indicate two adjacent parts 
of the covering sheet 25. The two parts 25A and 25B 
have abutting edges fonmed with eyes 41 A and 418 
spaced at regular intervals and staggered with res- 
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pect to each other, so that the eyes 41 B of the sheet 
part 25B enter into the spaces between the eyes 41 A 
which are integral with the sheet part 25A. A cable or 
rope 43 is passed through the eyes 41 A« 41 B to form 
a mechanical means of connection between the two 
sheet parts 25A. 258. Raps or strips 43A and 43B 
extending parallel to the corresponding abutting 
edges are integral with the two sheet parts 25A and 
25 B respectively. The strip 43A is single, and canrles 
a strip of Velcro® 45 along its length and on both 
faces. The strip 43B is double, and each of Its two 
component parts is accompanied with a fabric strip 47 
capable of engaging with the Velcro® strips 45 to con- 
nect the two strips 43A, 43B In a reversible way. Auto- 
matic press studs 49 to couple the strips 43A. 43B are 
provided in addition to the Velcro®. The sheet part 
25A is also associated with a dnp element 51 formed 
by a thin sheet Integral with the sheet part 25A. 
inclined with respect to the latter and extending par- 
allel to the edge of the sheet part 25A over the whole 
length of the edge. The drip element 51 is positioned 
in such a way that any water penetrating between the 
strips 43A, 43B is shed downward along the joint, 
without passing through the edges of the sheet parts 
25A. 25B. 

Figs 10 and 11 show a modified embodiment of 
the joint between the two sheet parts 25A. 25B. Iden- 
tical numbers indicate parts conresponding to the 
embodiment in Figs 8 and 9. In this embodiment, the 
mechanical connection Is formed by means of a so- 
called "zip" fastener, indicated by 53 and attached 
along the abutting edges of the sheet parts 25A, 25B. 

It is also possible to combine the two embodi- 
ments in Figs 8. 9 and Figs 1 0, 1 1 , by providing a cent- 
ral joint fonned as in Figs 10 and 11, with two joints 
Wke those in Figs 8 and 9 beside it. This enables the 
joint to be replaced in case of breakage, without 
movement of the sheet 25. 

The sheet 25 is anchored to the ground, for 
example by the system illustrated in the enlargement 
in Fig. 1 2. The lower edge (parallel to the ground in the 
assembled state) of the sheet 25 forms a sheath 55 
in which is housed a rigid tube 57. The sheath 55 has 
apertures 59 for the location of stakes 61 or similar 
ground anchoring members, accompanied by rings 
63 into which the tube 57 is inserted. 

The system is completed by an assembly indi- 
cated generally and schematically by 35, comprising 
means of monitoring the intemal pressure of the tubu- 
lar members fonming the structure and a compressor 
to maintain the intemal pressure of the tubular mem- 
bers at a predetermined value by compensating for 
any losses or decreases of pressure due to fails in 
temperature. The various sections into which the 
pneumatic structure is divided may be accompanied 
by safety valves 37 which discharge to the outside any 
excess pressure which may be generated within the 
pneumatic structure, for example as a result of a rise 



in temperature. 

The bottom sheet 29 and the covering sheet 25 
may be coupled together to form a seal. Similarly, the 
various parts (25A, 25B) into which the covering sheet 

5 is dh/ided may be connected (by the fastener means 
53) In such a way as to form a seal. It is thus possible 
to create a slight excess pressure Inside the construc- 
tion, with continuous supply of a limited flow of air if 
necessary to compensate for leaks, in order to pre- 

io vent the penetration of toxic gases or bacteriological 
agents to the interior This is particularly useful when 
the construction is used in areas of military operations 
which are possible theaters of NBC warfare. 

The side walls of the structure, and in particular 

15 the sheets 25, 27, may have apertures and means of 
connection to other pneumatic structures, for 
example tents, which may be used to construct 
auxiliary environments, for example mechanical 
workshops and/or laboratories. These apertures may 

20 be disposed in the vicinity of the front walls of the 
structure. 

Figs 13 through 15 show a system of wind-brac- 
ing of the front walls of the hangar structure. One of 
the front walls is Indicated generally by 90. It is 

26 associated with three sets of stays 93. 95 and 97, 
anchored at one end to the ground S and at the oppo- 
site end. by means of a device shown in the sectional 
detail in Fig. 15. to the front wall. The connection to 
the front wail is made by means of a vertically extend- 

30 ing cylindrical member 98 inserted in a sheath 100 
welded to the front wall 90 and extending to a suitable 
height. The stays 93, 95, and 97 are connected to the 
sheath 100. 105 indicates a raising stay. 

It is to be understood that the drawing shows only 

35 an example provided solely as a practical demon- 
stration of the invention, and that this invention may 
be modified in its forms and dispositions without 
thereby departing from the scope of the guiding con- 
cept of the invention. Any presence of reference num- 

40 bers in the attached claims has the purpose of 
facilitating the reading of the claims with reference to 
the description and to the drawing, and does not res- 
frict the scope of the protection represented by the 
claims. 

45 

Claims 

1. A construction in the fonm of a shed or hangar for 
so the protection and maintenance of aircraft and 

similar, comprising a pneumatic supporting struc- 
ture having a plurality of supporting arches (3) 
consisting of inflatable tubular members connec- 
ted together by means of connecting members 
55 (5). 

2. The construction as claimed in claim 1. wherein 
said connecting members (5) consist of inflatable 
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tubular members. 

3. The construction as claimed in claim 1 or 2, whe- 
rein at least one covering sheet (25) and if neces- 
sary a thermally Insulating sheet (27) are 
disposed on said supporting structure. 

4. The construction as claimed in claim 1, 2, or 3. 
having external wind-bracing (11. 13; 15, 17) 
comprising a plurality of guys or stays anchored 
to the arches (3) and to the ground. 



each tubular connecting member (5) is coupled at 
each end to the corresponding arch (3) by means 
of a plurality of Joints (7), each fonned by studs (6, 
8) integral with said tubular member (5) and with 
said arch (3). 

9. The construction as claimed in one or more of 
claims 2 through 8, wherein each of said tubular 
connecting members (5) is pneumatically con- 
nected to at least one of the arches (3) adjacent 
toll 

10. The construction as claimed In one or more of 

claims 2 through 9, wherein said supporting struc- 
ture is divided into sections, each of which com- 
prises one or more supporting arches (3) and the 
associated tubular connecting members (5), each 
section being pneumatically Independent of the 
adjacent section or sections. 

11. The construction as claimed in one or more of the 
preceding claims, wherein said supporting struc- 
ture is associated with at least one safety valve 



(37) to counter excess Internal pressures. 

12. The construction as claimed in one or more of the 
preceding claims, wherein the supporting struc- 
5 ture Is associated with a system (35) for nnonitor- 
Ing and maintaining the Internal pressure of the 
members of the structure, comprising pressure 
sensing means and compressor means. 

10 1 3. The construction as claimed in one or more of the 
preceding claims, wherein said supporting arches 
(3) are pre-tensioned by stays (24) anchored to 
the bases of the arches. 

14. The construction as claimed in dalm 3, wherein 
said covering sheet (25) is divided into at least 
two parts (25A. 25B), and means (41-53) are pro- 
vided for the connection of said parts and for the 
waterproofing of the joint area. 

15. The construction as claimed in claim 14. wherein 
said means for the connection and for the water- 
proofing of the joint area comprise a first 
mechanical connecting member (43; 53) and a 
pair of strips (43A. 43B). each associated with 
one of the two parts (25A. 25B) to be connected, 
and accompanied by means (45. 47; 49) for the 
reversible connection of said strips (43A, 438). 
said strips covering the joint area. 

16. The construction as claimed in claim 15, wherein 
said mechanical connecting member comprises a 
flexible member In the fom of a cable or similar, 
which passes through eyes (41 A. 418) integral 
with the two abutting and opposing edges of the 
sheet parts (25A. 258) to be connected. 

17. The construction as claimed In claim 15. wherein 
said mechanical connecting member comprises a 

40 fastener (53). 

18. The construction as claimed in one or more of 
claims 14 ttirough 17, comprising a drip element 
(51) extending along the joint area of said two 

45 sheet parts (25A, 25B). 

19. The construction as claimed in claim 3. wherein 
said covering sheet (25) has, along the lower 
edges, a sheatii (55) to receive a member (57) for 

50 anchorage to the ground. 

20. The construction as claimed in one or more of the 
preceding claims, comprising a bottom sheet (29) 
with closable apertures. 

55 

21. The construction as claimed in one or more of the 
preceding claims, comprising a set of wind-brac- 
ing stays (93, 95, 97) associated with the front 



5. The consbuctlon as claimed In one or more of the 
preceding claims, wherein said arches (3) are 
depressed arches, and said arches are is 
associated with stays or ties (19), In the position 
of a chord, or parallel thereto. 

6. The construction as claimed in claim 5, wherein 
on the Inside of each inflatable tubular member 20 
(3) forming an arch and accompanied by a tie (19) 
there are disposed two internal stays (21). the 
ends of each of which are anchored to the wall of 
the tubular member at the points of anchorage of 
the tie (19) and of a corresponding guy (11) of the 25 
wind-bracing, said internal stays transfenring the 
tensile stress from said tie or stay (19) to said 
guys (11). 

7. The construction as claimed in one or more of 30 
claims 2 through 6. wherein said tubular connect- 
ing members (5) are coupled to the correspond- 
ing arches (3) by means of joints (7). 

8. The constmction as claimed In claim 7. wherein 35 
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walls (90). 

22. The construction as dalnned In clainfi 21, wherein 
said wind-bracing stays are coupled to the 
associated wall by means of a tubular sheath s 
(100) containing a rigid cylindrical member (98). 
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